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Plant species typical of the Mojave Desert dominate the vegetation at low elevations in the analyzed land
withdrawal area. Low-elevation valleys, alluvial fans, and large washes are dominated by white bursage
(Ambrosia dumosa), creosotebush (Larrea tridentata), Nevada jointfir (Ephedra nevadensis), littlel eaf
ratany (Krameria erecta), and pale wolfberry (Lycium pallidum). Low-elevation hillsides are dominated
by similar species, with the addition of shadscale (Atriplex confertifolia), California buckwheat
(Eriogonum fasciculatum), and spiny hopsage (Grayia spinosa).

At higher elevations, generally at the northern end of the analyzed land withdrawal area, speciestypical
of the Great Basin Desert are dominant. Ridge tops and slopes are dominated by blackbrush (Coleogyne
ramosissima), heathgoldenrod (Ericameria teretifolius), Nevada jointfir, broom snakeweed (Gutierrezia
sarothrae), green ephedra (Ephedra viridis), and California buckwheat. On some steep north-facing
slopes, big sagebrush (Artemisia tridentata) is predominant.

There are approximately 30 exotic plant species present in the Yucca Mountain area. The most common
species include red brome (Bromus rubens), Russian thistle (Salsola spp.), tumble mustard (S symbrium
altissimum), halogeton (Halogeton glomeratus), and Arabian schismus (Schismis arabicus). Red brome
is the most abundant exotic speciesin the area. None of these exotic speciesis on the State of Nevada's
Noxious Weed List (DIRS 155925-NWAC 2000, Appendix A).

3.1.5.1.2 Wildlife

Wildlife at Yucca Mountain is dominated by species associated with the M ojave Desert, with some
species from the Great Basin Desert at higher elevations.

The 36 species of mammals that have been observed in the analyzed Yucca Mountain land withdrawal
areainclude 17 species of rodents, seven species of bats, three species of rabbits and hares, and nine
species of large mammals such as coyote (Canis latrans), mule deer (Odocoileus hemionus), and burros
(Equus asinus). The most abundant species are long-tailed pocket mice (Chaetodipus formosus) and
Merriam’s kangaroo rats (Dipodomys merriami).

The 27 species of reptiles include 12 species of lizards, 14 species of snakes, and the desert tortoise
(Gopherus agassizii). The most abundant lizard is the side-blotched lizard (Uta stansburiana), while the
western whiptail (Cnemidophorustigris) is common. The most abundant snakes are the coachwhip
(Masticophis flagellum) and the long-nosed snake (Rhinocheilus lecontei). No amphibians have been
found at Yucca Mountain.

There have been no formal attempts to quantify the birds present at Yucca Mountain, but at least 120
species have been sighted in or near the analyzed land withdrawal area, including 14 species that nest
there. Transient and resident species have been recorded including species typical of the desert,
migrating water birds and warblers, and raptors. Black-throated sparrows (Amphispiza bilineata) are the
most common resident birds and mourning doves (Zenaida macroura) are seasonally common.

Researchers have collected invertebrates from 18 orders and 53 families at Yucca Mountain. Members of
the insect orders L epidoptera (butterflies and moths), Hymenoptera (bees, wasps, and ants), and
Coleoptera (beetles) were the most numerous of those collected.

Several game species and furbearers (see Nevada Administrative Code 503.125) have been observed in
the analyzed land withdrawal area, including (1) three species of game birds—Gambel’s quail
(Callipepla gambelii), chukar (Alectoris chukar), and mourning doves, (2) mule deer (Odocoileus
hemionus), and (3) three species of furbearers—kit foxes (Vulpes velox), mountain lions (Puma
concolor), and bobcats (Lynx rufus).
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3.1.5.1.3 Special Status Species

No plant species listed as threatened or endangered or that are proposed or candidates for listing under the
Endangered Species Act occur in the analyzed land withdrawal area. No plant species classified as
sensitive by the Bureau of Land Management are known to occur in the analyzed land withdrawal area.
Severa species of cacti and yucca, al of which are protected by the State of Nevada from commercial
collection, are scattered throughout the region, including the analyzed land withdrawal area.

SPECIAL STATUS SPECIES

An endangered species is classified under the Endangered Species Act as being in danger of
extinction throughout all or a significant part of its range.

A threatened species is classified under the Endangered Species Act as likely to become an
endangered species in the foreseeable future.

Candidate species are species for which the Fish and Wildlife Service has enough substantive
information on biological status and threats to support proposals to list them as threatened or
endangered under the Endangered Species Act. Listing is anticipated but has been precluded
temporarily by other listing activities.

The State of Nevada has also designated special status species as endangered, threatened,
protected, and sensitive. = Species with these classifications are protected under Nevada
Administrative Code Chapter 503.

Bureau of Land Management sensitive species include species designated by the Bureau’s State
Director in addition to those listed, proposed, or candidates under the Endangered Species Act or
listed by the State of Nevada as endangered or otherwise protected.

One animal speciesthat occurs at Yucca Mountain, the desert tortoise, is listed as threatened under the
Endangered Species Act. Yucca Mountain is at the northern edge of the range of the desert tortoise
(DIRS 101915-Rautenstrauch, Brown, and Goodwin 1994, p. 11), and the abundance of tortoises at Yucca
Mountain islow or very low in comparison to other portions of itsrange. Aspects of the ecology of the
desert tortoise population at Yucca Mountain have been studied extensively (DIRS 104593-CRWM S
M&O 1999, all).

Individual bald eagles (Haliaeetus leucocephal us) and peregrine falcons (Falco peregrinus) occasionally

migrate through the region; these species have been seen once each at the Nevada Test Site. Both species
arerarein the region and have not been seen at Yucca Mountain. Bald eagles are classified as threatened
under the Endangered Species Act, and the State of Nevada classifies both birds as endangered.

No other Federally listed threatened or endangered species or candidates for listing under the Endangered
Species Act occur at Yucca Mountain.

Five species classified as sensitive by the Bureau of Land Management occur at Yucca Mountain. Two
species of bats—the long-legged myotis (Myotis volans) and the fringed myotis (M. thysanodes)—have
been observed near the site. Three other species, the western chuckwalla (Sauromal us obesus),
burrowing owl (Speotyto cunicularia), and Giuliani’s dune scarab beetle (Pseudocotal pa giulianii), occur
in the analyzed land withdrawal area. The chuckwalla, one of the largest lizardsin Nevada, islocally
common and widely distributed in rocky habitats throughout the analyzed land withdrawal area and the
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surrounding region. The seldom-seen burrowing owl generally occursin valley bottoms and is known to
be ayear-round resident at the Nevada Test Site. Giuliani’s dune scarab beetle has been found near the
cinder cones north of U.S. Highway 95 at the south end of Crater Flat.

Ash Meadows National Wildlife Refuge and Devils Hole (which is administered as part of Death Valley
National Park) are about 39 kilometers (24 miles) south of Yucca Mountain. Although Ash Meadows and
Devils Hole are outside the region of influence for biological resources, they contain a number of special
status species that an evaluation of regional biological resources should consider. Of the eight endemic
plant species at Ash Meadows, oneis listed as endangered (Amargosa alkali plant, Nitrophila
mohavensis) and six are listed as threatened (Spring-loving centaury, Centaurium namophilum; Ash
Meadows milkvetch, Astragalus phoenix; Ash Meadows naked stem sunray, Enceliopsis nudicaulis var.
corrugata; Kings Mousetail, Ivesia kingii var. eremica; Ash Meadows gumweed, Grindelia
fraximopratensis; and Ash Meadows blazing star, Mentzelia leucophylla) (50 FR 20777, May 20, 1985).
Four endemic fish species occur in the springs and pools. The Fish and Wildlife Service and the State of
Nevada list these species—the Ash Meadows Amargosa speckled dace (Rhinichthys osculus nevadensis),
Ash Meadows Amargosa pupfish (Cyprinodon nevadensis mionectes), Devils Hole pupfish (C. diabolis),
and Warm Springs Amargosa pupfish (C. nevadensis pectoralis)—as endangered. The springs also
provide habitat for a number of endemic riffle beetles, springsnails, and other invertebrates, including the
threatened Ash Meadows naucorid bug (Ambrysus amargosus).

3.1.5.1.4 Wetlands

There are no naturally occurring jurisdictional wetlands (wetlands that are regulated under Section 404 of
the Clean Water Act) at Yucca Mountain. Four manmade ponds in the Yucca Mountain region have
riparian vegetation. Fortymile Wash and some of its tributaries might be classified as waters of the
United States as defined by the Clean Water Act. Jurisdictional wetlands associated with Ash Meadows
are outside the region of influence for the Proposed Action.

3.1.5.2 Soils

Researchers have conducted a soil survey centered on Midway Valley (the location of the proposed North
Portal facilities) and the ridges to the west (DIRS 103450-Resource Concepts 1989, all), and a more
general soil survey of the entire Yucca
Mountain region (DIRS 104851-YMP 1997,
al). Thesurvey that centered on Midway
Valley identified 17 soil series and seven map
units (Table 3-20) at Yucca Mountain

(DIRS 103450-Resource Concepts 1989, al);

SOIL TERMS

Prime farmland: Land that has the best
combination of physical and chemical

none of these seriesis classified as prime
farmland. Based on awetlands assessment at
the Nevada Test Site (DIRS 101833-Hansen

et a. 1997, dl), there are no hydric soils at
Yucca Mountain. Yucca Mountain soils are
derived from underlying volcanic rocks and
mixed alluvium dominated by volcanic
material, and in general have low water-holding
capacities.

The shallow soils on ridge tops at Yucca
Mountain often consist of athin hardpan
(hardened or cemented soil layer) on top of
bedrock and range from well drained to

characteristics for producing food, feed, forage,
fiber, and oilseed crops, and is available for these
uses (urban areas are not included). It has the
soil quality, growing season, and moisture supply
needed for the economic production of sustained
high yields of crops when treated and managed
(including water management) according to
acceptable farming methods (Farmland
Protection Policy Act of 1981, 7 CFR 7.658).

Piedmont: Land lying along or near the foot of a
mountain. For example, a fan piedmont is a fan-
shaped landform between the mountain and the
basin floor.
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Table 3-20. Soil mapping units at Yucca Mountain.?

Map unit Percent Geographic setting Soil characteristics
Upspring-Zalda 11 Mountain tops and ridges. Soilsoccur  Typically shallow (10 - 51 cm®) to
on smooth, gently sloping ridge tops bedrock, or to thin duripan® over bedrock.
and shouldersand on nearly flat mesa  They are well to excessively drained,
tops. Rhyolite and tuffs are parent have low available water-holding
materials for both soil types. capacity, medium to rapid runoff
potential, and slight erosion hazard.
Gabbvally- 8 North-facing mountain sideslopes. Shallow (10 - 36 cm) to bedrock.

Downeyville-Talus

Upspring-Zalda- 27
Longjim

Skelon-Aymate 22

Strozi variant- 7

Y ermo-Bullfor

Jonnic variant- 12
Strozi-Arizo

Y ermo-Arizo-Pinez 13

Talusis stone-sized rock occurring
randomly throughout unit in long,
narrow, vertically oriented
accumulations.

Mountain sideslopes. Soils occur on
south-, east-, and west-facing slopes,
and on moderately sloping alluvial
deposits below sideslopes.

Alluvia fan remnants. Soils occur on
gently to strongly sloping summits
and upper sideslopes.

Alluvial fan remnants. Soils occur on
gently to moderately sloping aluvial
fan remnants and stream terraces
adjacent to large drainages.

Dissected aluvial fan remnants. Soils
occur on fan summits, moderately
sloping fan sideslopes, and inset fans.
They are formed in aluvium from
mixed volcanic sources.

Inset fans and low alluvial sideslopes
in mountain canyons; and drainages
between fan remnants. Soils occur on
moderately to strongly sloping inset
fans near drainages, adjacent to lower
fan remnants, and below foothills.

Permeability is moderate to moderately
rapid. They have moderate to rapid
runoff potential, are well drained, and
have low available water-holding
capacity and moderate erosion hazard.

Shallow (10 - 51 cm) to bedrock or to thin
duripan over bedrock. They are well to
excessively drained and have moderately
rapid to rapid permeability and runoff
potential, very low available water-
holding capacity, and slight erosion
hazard.

Moderately deep (51 - 102 cm) to
indurated duripan or petrocalcic® layer
with low to very low available water-
holding capacity, moderately rapid
permeability, slow runoff potential, and
dight erosion hazard.

Moderately deep (51 - 102 cm) to deep
(102 cm). They are well drained and
have rapid permeability, very low
available water-holding capacity, slow
runoff potential, and dight erosion
hazard.

Moderately deep (36 - 43 cm) to deep
(more than 102 cm), sometimes over
strongly cemented duripan. They have
slow or rapid permeability, slow or
moderate runoff potential, very low
available water-holding capacity, and
dlight erosion hazard.

Deep (more than 102 cm), sometimes
over indurated duripan. They are well
drained and have very low available
water holding-capacity, moderately slow
to rapid permeability, low to medium
runoff potential, and dight erosion
hazard.

PopoTw

is cemented or indurated.

Source: DIRS 104592-CRWMS M& O (1999, pp. 3 and 4).
To convert centimeters (cm) to inches, multiply by 0.3937.

Duripan: A subsurface layer cemented by silica, usually containing other accessory cements.
Indurated: Hardened, asin a subsurface layer that has become hardened.
Petrocalcic: A subsurface layer in which calcium carbonate or other carbonates have accumulated to the extent that the layer
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excessively drained, which means that water drains readily to very rapidly. The soil has atopsoil layer
typically less than 15 centimeters (6 inches) thick and, in some instances, a subsoil layer 5 to

30 centimeters (2 to 12 inches) thick. Soil textures range from gravelly to cobbly, loamy sands to sandy
loams. Soils are calcareous (high in calcium carbonate), with lime coatings on the undersides of rocksin
the subsoil layer. The soils are moderately to strongly alkaline, with a pH ranging from 8.0 to 8.6. Rock
fragments ranging in size from gravel to cobbles dominate 45 to 65 percent of the ground surface.

Soils on fan piedmonts and in steep, narrow canyons are relatively deep and are well drained (water is
drained readily, but not rapidly). These soils developed from residues of volcanic parent material, with a
component of calcareous eolian sand. Soils formed from the volcanic parent material generally range
from moderately shallow [50 to 75 centimeters (20 to 30 inches)] to moderately deep [ 75 to 100
centimeters (30 to 40 inches)] over athin hardpan on top of bedrock. The topsoil layers are generally less
than 25 centimeters (10 inches) thick, with a subsoil layer thickness of 25 to 50 centimeters (10 to 20
inches). The mixed soils, containing residues from volcanic parent material and cal careous eolian sand,
are often deep [100 to 150 centimeters (40 to 60 inches)] or moderately deep, having a well-cemented
hardpan. The topsoil layers are less than 15 centimeters (6 inches) thick, with the layer of soil parent
material as deep as 150 centimeters (60 inches). Soil textures are gravelly, sandy loams with 35 to

70 percent rock fragments. Soils are generally calcareous and moderately to strongly alkaline.

Soilson alluvial fans and in stream channels are very deep [greater than 150 centimeters (60 inches)] and
range from well drained to excessively drained. The topsoil layers are generally less than 20 centimeters
(8 inches) thick, with the layer of soil parent material as deep as 150 centimeters. Soil textures are very
gravelly, with fine sands to sandy loams and abundant rock fragments. The soils are calcareous and
moderately alkaline.

The Yucca Mountain site characterization project has sampled and analyzed surface soils for radiol ogical
constituents. In addition, records of spills or releases of honradioactive materials have been maintained
to meet regulatory requirements and to provide a baseline for the Proposed Action. A recent summary of
existing radiological conditionsin soilsis based on 98 surface samples collected within 16 kilometers

(10 miles) of the Exploratory Studies Facility. The results of that analysis, when compared to other parts
of theworld, indicate average levels of the naturally occurring radionuclide uranium-238 series decay
products and above-average levels of the naturally occurring radionuclides potassium-40 and thorium-232
series decay products. The higher-than-average radionuclide values might be due to the origin of the soil
at the site from tuffaceous igneous rocks. The studies also detected concentrations of the manmade
radionuclides strontium-90, cesium-137, and plutonium-239 from worl dwide nuclear weapons testing.

3.1.6 CULTURAL RESOURCES

Cultural resources include any prehistoric or
historic district, site, building, structure, or
object resulting from or modified by human
activity. Cultural resources could also

CULTURAL RESOURCES

Archaeological site: The location of a past event,
a prehistoric or historic occupation or activity, or a

include potential traditional cultural
properties. Under Federal regulation,
cultural resources designated as historic
properties warrant consideration with regard
to potential adverse impacts resulting from
proposed Federal actions. A cultural
resource is an historic property if its
attributes make it eligible for listing or it is
formally listed on the National Register of
Historic Places. For thisanalysis, DOE has

building or structure, whether standing, ruined, or
vanished, where the location itself maintains
archaeological value.

Traditional cultural property: A property
associated with the cultural practices or beliefs of a
living community that are (1) rooted in that
community’s  history, and (2) important in

maintaining the cultural identity of the community.
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